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. spectroscopy is the flexibility with which this spectroscopic tool allows the study of any form of matter from single crystals to dilute solutions to whole tissue. In essence, all that is needed to obtain the selective enhancement of the vibrational Raman spectrum of a chromcphore embedded in a tissue is to scatter a laser off the tissue at an appropriate frequency within the electronic absorption of the chrmphore and focus the scattered radiation into a monochromator. A principal problem in Raman spectroscopy is fluorescence which occurs at longer wavelengths (lower energies) than the incident laser wavelength. This is the same region where the strongest Raman scattering is detected, and since fluorescence is more intense than
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Raman scattering it usually obliterates the Raman spectrum when it 1 occurs. Early in our research efforts we made important advances to overcome this problem. These efforts were largely quite successful.
Specifically, besides the rather simple, partially successful approach of moving the excitation laser frequency to lower energy, we introduced techniques such as modulating the incident laser frequency and using coherent scattering processes such as coherent anti-Stokes Raman spectroscopy or coherent Stokes Raman spectroscopy.
Using these techniques we were able to obtain crucial information on the oil droplets of red-eared swamp turtle cones. From these studies we began to investigate the very rapid bleaching of molecules involved in oil droplets. For these studies we measured picosecond bleaching effects over a broad range of illumination conditions. The results indicated that under certain conditions the carotenoids involved in oil droplets could act as a protection for very rapid pulsed lasers in the subpicosecond domain. At the tim these results were obtained such lasers simply did not exist. Now, with the presence of femtosecond lasers the utility of such carotenoid filters should be further investigated.
In addition to the above practical results, fundamental information on the origin of the extremely large optical densities observed in oil droplets were obtainded. Excitation profiles of these oil droplets gave insight into how excitation, interactions and aggregation of carotenoid molecules could couple to give the unique optical densities of oil droplets. With this fundamental information we were able to extend our measurements to understand the origin of laser induced effects on the oil droplets. Specifically, we discovered that new molecular species arose from the laser irradiation and these species were fluorescent. The fluorescence once characterized could then be used to detect the onset of damage in the oil droplets with great sensitivity.
In addition to applying laser spectroscopy to investigate damage mechanf ems we also developed sensitive assays for the biochemical amplification steps in photoreceptors. These assays were used to assess the integrity of the photoreceptor cell under various illumination conditions. The assays centered around analyzing specific ions such as protons and how they were altered by light effects. For other alterations in the chemistry of the cell we applied ion microscopy and 
